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Summary Based on Norwegian registry and census data, the influence of reproductive factors on excess
mortality from cervical cancer was examined. Parity level had no impact on the excess mortality. In parous
women, a beneficial effect of an early first birth was found, most pronounced in 20- to 39-year-old women with
squamous cell carcinoma.
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Cervical cancer is the fourth most frequent cause of death
from cancer among women in the world, and is responsible
for 203 000 deaths annually (Pisani et al., 1993). In Norway,
the mortality rate has declined modestly compared with the
other Nordic countries where organised screening pro-
grammes were introduced during the 1960s and early 1970s
(Laara et al., 1987). There has been no improvement in
prognosis of cervical cancer patients in Norway since the
mid-1970s (Bjorge et al., 1993).
Prognostic factors of cervical cancer patients have been
examined in several studies. The clinical stage of the tumour
has been reported to be the most important prognostic factor
(International Federation of Gynecology and Obstetrics,
1988). Histological type and age are other important factors
(Hopkins and Morley, 1991; Kleine et al., 1989; Stanhope et
al., 1980; Clark et al., 1991; Kosary, 1994). Findings for
socioeconomic factors have been inconsistent (Murphy et al.,
1990; Lamont et al., 1993; Vager6 and Persson, 1987).
High parity and low age at first birth have been reported
as risk factors for cervical cancer development (Kvale et al.,
1988; Bosch et al., 1992; Parazzini et al., 1989; Brinton et al.,
1989; Bj0rge and Kravdal, 1996). However, little research has
been devoted to the prognostic importance of reproductive
variables (DeBritton et al., 1993), except for cases diagnosed
during pregnancy (Zemlickis et al., 1991; Hopkins and
Morley, 1992).
The objective of the present study was to examine how
reproductive factors influence the excess mortality among
patients with uterine cervical cancer. The analysis was based
on data from the Cancer Registry of Norway, demographic
life histories from the Central Population Register of Norway
and from population censuses.
Materials and methods
Materials
Our data set was a linkage of individual sociodemographic
data from Statistics Norway and cervical cancer cases from
the Cancer Registry of Norway among all Norwegian women
born in 1935-71 (1.3 million). The linkage was based on the
personal identification number assigned to everyone living in
Norway.
Since 1953, the Cancer Registry of Norway has received
information on all cancer patients in the population. The
reporting system is based on pathology and cytology reports,
clinical records and death certificates, and provides informa-
tion about site, histological type and stage of disease at the
time of diagnosis. Registration is based on a modified version
of ICD-7. Clinical staging of the cervical cancer cases is done
according to the International Federation of Gynaecology
and Obstetrics System (International Federation of Gynae-
cology and Obstetrics, 1965).
The sociodemographic data include information from the
population censuses of 1960, 1970 and 1980, complete
maternity histories, and date of death or emigration.
Methods
A hazard regression framework was used, with all-cause
mortality as the hazard. All women were followed from age
20 or from the age attained in 1965 if born before 1945.
Censoring was at the time of emigration, 5 years after
diagnosis (if any) or December 1991, whichever was earliest.
The following additive-multiplicative structure was
chosen:
u = exp(bx) + y * exp(cx) * exp(dz)
where u is the all-cause mortality, x is a covariate vector
characterising the individual (sociodemographic factors,
including age - the time variable), z is a covariate vector
characterising the disease (e.g. stage), b, c and d are effect
vectors and y is a cervical cancer indicator with value 0 at the
time of diagnosis, if any, and value 1 thereafter. Stated
differently, the mortality (regardless of cause) for a cervical
cancer patient with characteristics x and disease character-
istics z is assumed to be exp(cx).exp(dz) higher than for a
woman with characteristics x without such a diagnosis. This
product is proportional to the log of the often used '5 year
relative survival'.
This method, which has recently been used in a study on
Hodgkin's disease, has the advantage that it controls for the
mortality difference that would have appeared in the absence
of the disease, captured here by exp(bx) (Kravdal and
Hansen, 1996).
Mortality was assumed to be constant within 5 year age
intervals, and all covariates were categorical. The few
individuals with cervical cancer diagnosed at autopsy were
treated as 'healthy' (y=0) up to the date of death.
The following variables were used: time period (1965-69,
1970-79, 1980-91), age (20-24, 25-29, ..., 50-56), stage (I,
II, III +IV, unknown), parity (0, 1, 2, >3 live births), age at
first birth (<20, 21-23, >24), social status [low, high (post-
secondary education)] and marital status (married, never
married, divorced/separated, widowed).
The hazard model was estimated in the Poisson regression
module AMFIT in EPICURE (Preston et al., 1993). Only the
c and d estimates were shown in tables. The results were
expressed as estimated relative effects (RR) with 95%
confidence intervals (95% CI).
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Results
The present study was based on 16.8 million person-years of
observation from 1.3 million Norwegian women. The 2870
cervical cancer patients were followed for a total of 10 360
person-years, and 480 deaths were observed among them.
Differences in excess mortality across time periods were
minor, and no clear age effect emerged (Table I). Clinical
stage was the strongest determinator of excess mortality.
Parity level had no impact on the excess mortality.
However, in parous women, an effect of age at first birth
was found. RRs of 1.3 were estimated in women with first
birth at the age of 21 -23 and >24 years compared with
women with a first birth below age 21. Inclusion of age at
first birth in the model did not change the parity estimates
substantially.
No effect of social status was found, but there was an
impact of marital status. The divorced/separated displayed an
elevated excess mortality (RR= 1.5) compared with the
married.
The RRs of age at first birth were strongest in 20 to 39-
year-old women with squamous cell carcinoma (Table II).
RRs of 1.8 and 2.0 were found in women with first birth at
the age of 21-23 and >24 years respectively. No effect was
found for adenocarcinoma (not shown). No parity effect was
seen among the squamous cell carcinomas. The estimates for
parity and age at first birth were not changed when the other
of these variables was left out of the model.
Discussion
In the present study, parity level had no impact on the excess
mortality in patients with cervical cancer. A significant effect
of age at first birth was noted. Exploring the data set, it
turned out to be most pronounced in 20- to 39-year-old
women with squamous cell carcinoma. A first birth before
age 21, which in a recent study was found to increase the
incidence of cervical cancer, was associated with good
prognosis (Bj0rge and Kravdal, 1996).
Clinical stage was a strong prognostic factor. Thus, the
effects of age at first birth might be due to residual
confounding. However, the control for stage appeared to be
sufficient. Further division into subgroups did not change the
estimates. Moreover, a control for the differentiation of the
tumours did not influence the estimates.
No effect of social status was found. Further, the
divorced/separated displayed a higher excess mortality than
Table II Estimated relative effects (RR) of reproductive factors on
the absolute excess mortality for 20- to 39-year-old women with
squamous cell carcinoma of uterine cervix compared with otherwise
similar women without such a diagnosisa
RR (950% CI) n
Parity
I 1.0 Referent 44
2 0.84 (0.55, 1.3) 57
>3 0.95 (0.59, 1.5) 57
Age at first birth
<20 1.0 Referent 61
21 -23 1.8 (1.2, 2.6) 57
>24 2.0 (1.3, 3.2) 40
a Only parous women were included in the calculations. Time period,
age, stage and social and marital status were also included in the model.
n, number of deaths.
Table I Estimated relative effects (RR) of various sociodemographic factors on the absolute excess mortality for women
with cervical cancer compared with otherwise equal women without such a diagnosis
All women
RR (950% CI)
Time period
1965-69
1970-79
1980-91
Age
20-
25 -
30-
35 -
40-
45-
50-
-24
-29
-34
-39
-44
-49
-56
Stage
I
11I
III+IV
unknown
Parity
0
2
3+
Age at first birtha
<20
21 -23
>24
Social status
low
high
Marital status
Never married
Married
Divorced/separated
Widowed
0.89
1.0
0.97
1.1
1.2
0.95
1.0
0.93
1.3
1.4
1.0
6.2
16
1.7
1.2
1.0
1.0
0.91
(0.48, 1.7)
Referent
(0.76, 1.2)
(0.47, 2.6)
(0.85, 1.8)
(0.70, 1.3)
Referent
(0.70, 1.2)
(0.93, 1.7)
(0.96, 2.0)
Referent
(4.9, 7.8)
(13, 21)
(1.2, 2.4)
(0.84, 1.6)
Referent
(0.76, 1.3)
(0.69, 1.2)
n
12
105
363
6
41
82
117
95
93
46
165
141
131
43
67
93
145
175
0.95
1.0
0.99
1.3
1.3
0.90
1.0
0.89
1.2
1.3
1.0
6.1
17
1.7
1.0
1.0
0.98
1.0 Referent
1.3 (1.0, 1.6)
1.3 (1.0, 1.8)
1.0 Referent
1.1 (0.80, 1.6)
1.2
1.0
1.5
2.0
(0.85, 1.6)
Referent
(1.2, 1.9)
(0.80, 4.9)
442
38
84
309
82
5
' Not included in the model with all women. n, number ofdeaths.
1.0 Referent
0.91 (0.60, 1.4)
1.2 (0.82, 1.7)
1.0 Referent
1.6 (1.2, 2.1)
2.1 (0.84, 5.2)
Parous women
RR (95% CI)
(0.45, 2.0)
Referent
(0.76, 1.3)
(0.38, 4.2)
(0.87, 2.1)
(0.65, 1.2)
Referent
(0.66, 1.2)
(0.85, 1.6)
(0.87, 1.9)
Referent
(4.7, 7.9)
(13, 22)
(1.2, 2.5)
Referent
(0.79, 1.4)
(0.73, 1.3)
n
8
93
312
3
31
66
107
85
78
43
144
122
109
38
93
145
175
153
140
120
386
27
46
289
73
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the married. The other variables had effects consistent with
the literature (van der Graaf et al., 1988; Berrino et al., 1995;
Carmichael et al., 1986). There was no difference in excess
mortality between the various calendar periods, and no clear
age effect emerged.
Few studies have investigated possible relationships
between reproductive history and prognosis in cervical
cancer patients. DeBritton et al. (1993) have reported on
parity as a prognostic factor in women with cervical cancer in
a Panamanian cohort study. In contrast to our results, these
investigators found women with six or more pregnancies to
have a 2.5-fold excess risk ofdying compared with those with
three or fewer pregnancies.
A Chinese ecological analysis reported a significant
negative correlation between age at first birth and cervical
cancer mortality, which reflects both the incidence and the
survival rate (Guo et al., 1994). No association, however, was
found with number of live births. A British study on
mortality in relation to child-bearing history found an
increasing trend with increasing parity (Green et al., 1988).
The good prognosis for mothers with an early first birth,
as shown in the present data set was apparently not due to
socioeconomic resources and family situation factors that
have been thought to influence prognosis through access to
medical treatment and care, and various sociodemographic
factors (Vagero and Persson, 1987; Goodwin et al., 1987;
House et al., 1988; Ross et al., 1990). Social and marital
status were controlled for in the analysis. Early motherhood
is also associated with low education and divorce, which
would more likely contribute to a poor prognosis.
In the present analysis, in which age was included as a
control variable, mothers with a low age at first birth would
tend to have an older first-born child at the time ofdiagnosis.
This might be a social or emotional advantage during
treatment compared with having an infant or young child
requiring close, and often quite exhausting, supervision and
care. However, if this was an important factor, one should
expect to find a stronger effect of the age of the youngest
child at the time ofdiagnosis than of the age of the first born
for women with at least two children. Separate models (not
shown) were estimated for this subgroup, and again showed a
significant protective effect of low age for the mother at first
birth, but an adverse effect of high age for the child most
recently born.
Another possible explanation was that women with an
early first birth, given age and current parity, have had a
longer interval between births. However, we could not discern
any effect of an interval variable (not shown).
In summary, this study showed that parity level had no
impact on the prognosis. However, the data suggested that
having an early first birth might give a good prognosis for
cervical cancer diagnosed many years after the delivery. This
finding might be due to chance, or might be related to certain
hormonal, nutritional and immunological changes imposed
on the body during a pregnancy at an early age. Data from
other studies on the relationship between reproductive factors
and the prognosis in cervical cancer patients are sparse.
Consequently, these relations should be further explored in
other data sets.
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